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(54) DEODORIZING CATALYST MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a deodorizing catalyst material capable of efficiently removing various odor 
components over a long period. 

SOLUTION: The deodorizing catalyst material contains an adsorbent, a photocatalyst and an inorganic complex composition. 
The adsorbent is an inorganic porous substance containing at least one kind selected from the group consisting of activated 
charcoal, high silica zeolite, silica gel, sepiolite, bentonite, and magnesium sulfide. The photocatalyst is either titanium oxide, 
zinc oxide, tin oxide or tungsten oxide. The inorganic complex composition contains a bivalent metal hydroxide and a ' 
tetravalent metal phosphate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The deordorization catalyst ingredient which comes to contain an adsorbent, a photocatalyst, and an inorganic system 
compound constituent. 

[Claim 2] The deordorization catalyst ingredient according to claim 1 said whose adsorbent is the inorganic system porosity 
matter. 

[Claim 3] The deordorization catalyst ingredient according to claim 2 which comes to contain at least one sort in the group which 
said inorganic system porosity matter becomes from activated carbon, a high silica zeolite, silica gel, sepiolite, a bentonite, and 
magnesium sulfate. 

[Claim 4] claims 1-3 characterized by said photocatalyst being any one of titanium oxide, a zinc oxide, the tin oxide, and tungstic 
oxide — a deordorization catalyst ingredient given in any they are. 

[Claim 5] claims 1-4 to which said inorganic system compound constituent is characterized by containing a metal hydroxide and 
metallic phosphate ~ a deordorization catalyst ingredient given in any they are. 

[Claim 6] The deordorization catalyst ingredient according to claim 5 characterized by the metal of said metal hydroxide being 
divalent. 

[Claim 7] The deordorization catalyst ingredient according to claim 5 or 6 characterized by the electronegativity of the metal of 
said metal hydroxide being small. 

[Claim 8] claims 5-7 characterized by the metal of said metallic phosphate being tetravalence - a deordorization catalyst 
ingredient given in any they are. 

[Claim 9] a front face - claims 1-8 - the deordorization catalyst member which has the base material covered with the 
deordorization catalyst ingredient of a publication by either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the deordorization catalyst ingredient which comes to contain an adsorbent, a 

photocatalyst, and an inorganic system compound constituent. 

[0002] 

[Description of the Prior Art] In recent years, in the living environment of a home, office, a hospital, etc., the interest about 
various offensive odors is high. Lower fatty acid, such as aldehydes, such as sulfur content compounds, such as nitrogen content 
compounds, such as many compounds, for example, ammonia, and amines (for example, a trimemylamine, triemylamine, etc.), a 
hydrogen sulfide, and methyl mercaptan, formaldehyde, and an acetaldehyde, a formic acid, an acetic acid, a propionic acid, and 
a valeric acid, is contained in these odor component or an injurious ingredient. Thus, various odor components, such as neutral 
odor components, such as basic odor components, such as acid odor components, such as lower fatty acid, and a nitrogen content 
compound, a sulfur content compound, and aldehydes, exist in a living environment. An actual offensive odor component is 
complicated and it is difficult to remove effectively two or more components from which a class differs. 
[0003] Research of the processing technique over such an offensive odor prospers in recent years, and various cures like the 
masking method, chemical approach, and living thing-deodorizing method and an adsorption process are proposed. 
[0004] In order to remove a malodorous substance, various deordorization catalysts, for example, the deordorization catalyst 
which made fiber support an adsorbent, are used. 

[0005] Moreover, a maintenance free is aimed at and photocatalysts including titanium oxide are used as a deordorization 
ingredient using the powerful oxidizing power. 

[0006] In addition, the deordorization catalyst which made fiber support an adsorbent and titanium oxide is proposed. 

[0007] However, as an adsorbent from which the odor component in gas is removed, although it is effective in one of the basic 

components, such as acidic components, such as a hydrogen sulfide, or ammonia, that which is almost ineffective to another side 

is common. 

[0008] 

[Problem(s) to be Solved by the Invention] When the amount of adsorption of an odor component reached saturation adsorption 
capacity, it was impossible to deodorize the deordorization catalyst ingredient used from the former, since a limitation is in 
adsorption capacity when it consists of only adsorbents. 

[0009] Specific surface area was about [ 300m ] 2/g, since it was not so large, a rate of adsorption is slow and the capacity of just 
the photocatalyst was inadequate [ when a photocatalyst was used, since a reaction was solid-state surface reaction, the 
component in air once needed to be adsorbed on the catalyst front face, but / oxidization and titanium itself]. 
[0010] Moreover, with the deordorization catalyst which made fiber support an adsorbent and titanium oxide, even if the favor of 
an adsorbent is enough as the adsorption capacity force, although titanium oxide is solid acid therefore, adsorption to a sour gas 
will be performed by only the adsorbent, and the diffusion to titanium oxide is hard to be performed. When the sour gas fills the 
adsorption site of an adsorbent and reached saturation adsorption capacity, without being spread and decomposed, the 
deordorization effectiveness of it will be lost. Therefore, a catalyst which adsorbs a sour gas separately had to be prepared. 
[001 1] Therefore, the purpose of this invention is about various odor components to offer [ efficient and ] a deordorization 
catalyst ingredient removable over a long period of time. Other purposes of this invention are to offer the deordorization catalyst 
ingredient which has high removal ability to an acid odor component and a basic odor component. The purpose of further others 
of this invention is irrespective of the existence of an optical exposure to offer the deordorization catalyst ingredient from which 
an odor component is efficiently removable. Still more nearly another purpose of this invention is to offer the deordorization 
catalyst ingredient which has the outstanding property like the above. 
[0012] 

[Means for Solving the Problem] In order that this invention persons may attain said purpose, as a result of inquiring 
wholeheartedly, an adsorbent, a photocatalyst, and an inorganic system compound constituent, By using the deordorization 
catalyst ingredient which used together the compound constituent which consists of the adsorbent of the inorganic system 
porosity matter, the photocatalyst which has photocatalyst functions, such as titanium oxide and a zinc oxide, specific phosphate, 
and a hydroxide especially While various odor components were removable, it found out that the removal ability to an odor 
component continued over a long period of time, and this invention was completed. 

[0013] In the 1st invention, the deordorization catalyst ingredient which comes to contain an adsorbent, a photocatalyst, and an 
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inorganic system compound constituent is offered. 

[0014] In this invention, since a compound constituent exists in the front face of each of that ingredient, the adsorbent which 
stuck only to specific gas can also show high catalytic activity, and can adsorb various odor components. Moreover, even if a 
photocatalyst is solid acid, diffusion to the photocatalyst of a sour gas comes to be performed, a series of adsorption, diffusion, 
and decomposition reactions of an odor component start, and the deordorization effectiveness continues over a long period of 
time. 

[0015] In the 2nd invention, said adsorbent offers the deordorization catalyst ingredient 1st given in invention which is the 
inorganic system porosity matter. 

[0016] Since the inorganic system porosity matter used has a large specific surface area in this invention, The adsorption 
property that a rate of adsorption is quick, and is the matter which was excellent as an adsorbent, and it should adsorb In the case 
of an alkali smell [ like ammonia or an amine ] whose malodorous substance is By adsorbing a malodorous substance at the 
porosity part, or combining an offensive odor component with the moisture with which the porosity part was adsorbed further 
(dissolution), when adsorption deordorization is attained and a compound constituent exists also about acid smells, such as a 
hydrogen sulfide containing a sulfur content, it can adsorb. Moreover, in order not to receive own photocatalyst **** 
decomposition although it is the inorganic system porosity matter therefore, the intermediate product leading to a nasty smell is 
not generated. 

[0017] In the 3rd invention, the deordorization catalyst ingredient 2nd given in invention which comes to contain at least one sort 
in the group which said inorganic system porosity matter becomes from activated carbon, a high silica zeolite, silica gel, 
sepiolite, a bentonite, and magnesium sulfate is offered. 

[0018] In this invention, although the used inorganic system porosity matter is what adsorbs an odor component, and a thing for 
supporting a photocatalyst and fixing further, since the common inorganic system porosity matter has a big difference in the 
capacity which carries out adsorption immobilization of the photocatalyst, it is desirable to use at least one sort chosen from the 
above-mentioned group. If such specific matter is used, the content of the photocatalyst in a deordorization catalyst can be raised 
sharply. 

[0019] In the 4th invention, a deordorization catalyst ingredient given in any of the 3rd invention they are is offered from the 1st 
invention characterized by said photocatalyst being any one of titanium oxide, a zinc oxide, the tin oxide, and tungstic oxide. 
[0020] In this invention, if an offensive odor component is decomposed when activity uses the high, large photocatalyst of 
oxidizing power, an adsorbent or the photocatalyst itself will recover the adsorption capacity force, and it will carry out 
adsorption immobilization of the further malodorous substance. Repeat deordorization over a long period of time can be 
performed by repeating the above operation. Especially, it is Ti02. You may be any, such as an anatase mold, a bull kite mold, a 
rutile mold, and an amorphous mold, desirable Ti02 **** - anatase mold titanium oxide is contained. 

[0021] In the 5th invention, a deordorization catalyst ingredient given in any of the 4th invention they are is offered from the 1st 
invention said whose inorganic system compound constituent is characterized by containing a metal hydroxide and metallic 
phosphate. 

[0022] By using an inorganic system compound constituent, by generating a hydroxide and the mixed gel compound of 
water-insoluble nature phosphate, and mixing to an adsorbent and a photocatalyst, improvement in catalytic activity and the 
adsorption capacity force starts, and what has deodorized only the odor component of former specification can remove various 
odor components now efficiently over a long period of time in this invention. 

[0023] In the 6th invention, the 5th invention characterized by the metal of said metal hydroxide being divalent is provided with 
the deordorization catalyst ingredient of a publication. 

[0024] In this invention, by using the hydroxide of divalent metal, a hydroxide and the mixed gel compound of water-insoluble 
nature phosphate are generated, and deordorization of an acidic component, especially a sulfide is strengthened by mixing to an 
adsorbent and a photocatalyst. 

[0025] The divalent metal which forms a hydroxide does not ask how of the group of a periodic table, but should just be a metal 
of bivalence. Periodic table 8 group elements, such as periodic table 7 A group elements, such as periodic table 6A group 
elements, such as periodic table 2B group elements, such as periodic table 2 A group elements, such as periodic table IB group 
elements, such as copper, magnesium, calcium, strontium, and barium, zinc, and cadmium, chromium, and molybdenum, and 
manganese, iron, a ruthenium, cobalt, a rhodium, nickel, and palladium, etc. are mentioned to a divalent metal. The hydroxide of 
these divalent metals may be used independently, and it may be used, mixing two sorts or more than it. 
[0026] Periodic-table 8 group elements, such as periodic-table 7A group elements, such as periodic-table 2B group elements, 
such as periodic-table IB group elements, such as transition metals, for example, copper etc., and zinc, and manganese, iron, 
cobalt, and nickel, are contained in a desirable divalent metal. Copper, zinc, etc. are contained in an especially desirable divalent 
metal, and iron, cobalt, and nickel are also desirable. 

[0027] The hydroxide of these divalent metals is usually water-insoluble nature or poor solubility in the acescence thru/or a weak 
alkaline field (pH 4-10). Moreover, although said hydroxide may be a crystalline substance, it is amorphous in many cases. 
Moreover, said hydroxide may be a kind and may be two or more sorts of metal hydroxides. 

[0028] In the 7th invention, the 5th invention or invention of the 6th characterized by the electronegativity of the metal of said 
metal hydroxide (M-O-H) being small is provided with the deordorization catalyst ingredient of a publication. 
[0029] In this invention, when the electronegativity of the metal (a notation is set to M) of a metal hydroxide is small, it becomes 
easy to repel a metal with the electron pair of oxygen ion, and association becomes weaker. Conversely, O-H association 
becomes strong and it is M-O-H. <=> In order that dissociation of M++OH- may become advantageous and a surface metal ion 
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may act as a base point, deordorization of an acidic component, especially a sulfide is strengthened. 

[0030] With a metal with small electronegativity, a lithium, sodium, a potassium, a rubidium, caesium, beryllium magnesium, 
calcium, strontium, barium, a scandium, an yttrium, titanium, a zirconium, a hafnium, vanadium, niobium, a tantalum, chromium, 
manganese, a tungsten, zinc, cadmium, aluminum, a gallium, an indium, etc. are mentioned. Especially among these metals, zinc 
is desirable and magnesium, calcium, beryllium,- and aluminum also have it. [ desirable ] 

[003 1] In the 8th invention, a deordorization catalyst ingredient given in any of the 7th invention they are is offered from the 5th 
invention characterized by the metal of said metallic phosphate being tetravalence. 

[0032] In this invention, if a tetravalent metal is used, a hydroxide and the mixed gel compound of water-insoluble nature 
phosphate will be generated, and the adsorption capacity of an adsorbent and a photocatalyst will improve by mixing to an 
adsorbent and a photocatalyst. 

[0033] As long as the tetravalent metal which forms phosphate is a tetravalent metal, especially the group in a periodic table is 
not restricted. A periodic table 4 group element (titanium, a zirconium, a hafnium, thorium, etc.), for example, 4A group 
elements, and 4B group elements (germanium, tin, lead, etc.) are contained in a tetravalent metal, the metal which belongs to a 
periodic table 4A group element among these metals, for example, titanium, a zirconium, a hafnium, and 4B group element, for 
example, tin, « ** » it is desirable. Especially, titanium and a zirconium are desirable and tin's are desirable. 
[0034] Various phosphoric acids, for example, orthophosphoric acid, a metaphosphoric acid, a pyrophosphoric acid, 
triphosphoric acid, 4 phosphoric acids, etc. are contained in the phosphoric acid which constitutes phosphate. A phosphoric acid 
is orthophosphoric acid, a metaphosphoric acid, or a pyrophosphoric acid in many cases. Moreover, phosphoric-acid hydrogen 
salt, such as orthophosphoric acid hydrogen salt, is also contained in phosphate. In addition, in this specification, when not 
making reference especially, a "phosphoric acid" means orthophosphoric acid. 

[0035] The phosphate of these tetravalent metals is usually water-insoluble nature or poor solubility. Furthermore, although said 
phosphate may be a crystalline substance salt, it is an amorphous salt preferably, these tetravalent metallic phosphate is 
independent — or two or more sorts can be used, combining. 

[0036] In the 9th invention, the deordorization catalyst member which has the base material with which the front face was 
covered with the deordorization catalyst ingredient of a publication from the 1st invention by either of the 8th invention is 
offered. 

[0037] In this invention, while various odor components are removable by covering a base material front face with a 
deordorization catalyst ingredient, the catalyst which the removal ability to an odor component maintains over a long period of 
time is acquired. 
[0038] 

[Embodiment of the Invention] This invention is not limited by these examples although the gestalt of operation of this invention 

is explained below based on an example. 

[0039] 

[Example] an example 1 ~ the example when using the inorganic system porosity matter as activated carbon, and using a 
photocatalyst as titanium oxide here is given. Activated carbon, and the phosphate of the titanium which is a quadrivalent metal 
and the titanium oxide mixture which contained with divalent the hydroxide of the zinc which is a metal with low 
electronegativity were mixed by the weight ratio 50:50, a binder and water were added, it was made to distribute and the slurry 
was adjusted. By applying said slurry to an inorganic system base material, and drying, the base material holding the powder of a 
catalyst constituent was obtained. 

[0040] Without adding an example of comparison 1 inorganic system compound constituent, titanium oxide was mixed with 
activated carbon by 50:50, a binder and water were added, it was made to distribute and the slurry was adjusted. By applying 
said slurry to an inorganic system base material, and drying, the base material holding the powder of a catalyst constituent was 
obtained. 

[0041] A binder and water are added into the titanium oxide mixture containing phosphoric-acid titanium and zinc hydroxide, it 
was distributed, without adding example of comparison 2 adsorbent, and the slurry was adjusted. By applying said slurry to an 
inorganic system base material, and drying, the base material holding the powder of a catalyst constituent was obtained. 
[0042] The removal ability to the odor component of the base material obtained in the example 1 and the example of a 
comparison was measured as follows about hydrogen-sulfide gas and each ammonia gas. 

[0043] the obtained base material - fixed spacing « it was, and the laminating was carried out and it installed in evaluation 
equipment as shown in drawing 1 . The odor component (a hydrogen sulfide, ammonia) was poured in, and a fan's airflow was 
set up so that the inlet-port concentration of a catalyst might be set to 4 ppm [ of hydrogen sulfides ], and ammonia 20ppm, 
respectively. 

[0044] It divided, when not considering as the case where ultraviolet rays are irradiated, and the odor component was poured in, 
the outlet concentration of a catalyst was measured with the indicator tube, and it asked for the initial deordorization engine 
performance (elimination factor). 
[0045] 
[Table 1] 
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[0046] While an odor component is removable to a basic odor component and an acid odor component even if he has no optical 
exposure if the catalyst acquired in the example 1 is used so that more clearly than Table 1, an optical exposure can remove 
further more much more efficiently. 

[0047] As inorganic system porosity matter, although activated carbon was used as an example of representation, by this 
example, an ingredient front face tends to show hydrophobicity, and activated carbon and a high silica zeolite show the 
adsorption property excellent also in the system which contains moisture in atmospheric air by it. Moreover, physical adsorption 
by the van der Waals force is a subject, the adsorption to these is reversible, and carries out desorption by condition change, such 
as high temperature and reduced pressure, and the enriching recovery of it becomes possible, the capacity which fixes a 
photocatalyst as the result — excelling ~ **** ~ in addition ~ and since adsorption power is good, it is used suitably, and the 
good deordorization engine performance can be obtained. Moreover, it thinks from a physical-adsorption subject's property, and 
even if it uses silica gel, sepiolite, a bentonite, magnesium sulfate, etc., it **** with that from which the same result is obtained. 
[0048] 
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itfj^r, Bttttft. 4*K*ft^Kfcra«k3n 

4. 

[0025] *Bft*!«:B«W4riifiJBIt, J9!t9ftG>- 
20 sett. Mtt£0B!MlBlJi7cS, 

*2Afe^. SIB, ^K5«5i4tctC5HW*2Btex: 

7c*«c ir*«(f 6ti4 0 c n 6 0DZ.1B ABO AB{ bto 
It. «tX k «WLr(>J:<2«3««l , ieLb«SLr* 
JBbT(>J:c* a 

[0026] fif* U^-BABiCKtSKftB, fljUfc 
30 ffl^^JMHS 1 BIStcS. ffilS«ft'©H«l*2 BfeTc 
^. ^>#>fti:«)ja«!.«7AiR7E*. ft, a^h, 
- ^ ^iMr eoJIMlHl8 IfiTcXtfS* t\4 0 Wcftt* O 
COIBftJBtc**. $3, BMfttttfftSft. ft, 

[ 0 0 2 7 ] C -flE^B<D*Bfk«lt, MS. 99B 
1iCtc»OSr^ib UttffH ( p H 4 - 1 0 ) t?*7«tt 

E*Bfk«H*-at?*- 3 'CtJ:^b. . -e«±cr>^Jg 

[00281 *7 <j>fmx&> mi&mAmim < m - 

[0029] *JW3Ulfci»T 1 ^JS*Bfktt(D^R 

M-O-H <^ M +OH" 
50 OKttftiwweao, *ffi^J3^3i->*ifeSjStLrfp 
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[0030 ] «suftitjto»M^^ftR&i^ m«r, y 

A. **) U0A-??*V»>A, *7;US^A, xhP>* 
$A. /<V9A. X*7>i>^A, <f?h!J9A. 
> t^bar^A, M 7 ■=.«!) A, /\'+^>2A, -3f7\ 
*>*JU, *>^X7>, ffiffi, *7 

K5 SA, tf'J^A. AsWUtLtifi 

<. -?2f*v>A t ^ju>^a, ^'J«j$a % 7**~ 
[0031] »ao»wctt, maAB'jMHiaftii 

[0032] wmtc*&*x % 4m>£m&m^zt> 

Mb «fc ^*JW®e«is«irtLb <* n* . 

[0 03 3] 'J>B**VOT«e«fijffti, Dflcoft 

QfliAJBtCli. JSttlc4 8;7&X. m«T, 4A^tc^ 

. 4B*ScSR {^Un^A, xx, B<r£> #a 
cn*>CD^JB0)9%, HI«4A*OT*tt:»T 
*£g. HAt*. SMa^flA, M7i^ 

4Bte7tS. Wc. 

[0 03 4 ] 9>Btt£ffiE£-r*V:'Rccl*> «*©y 

>r. mi*. *^m;>b, tro'j> 

[0 03 5] Cftfc<&Bffl£B©»J>BMII*, a*, *k 

cn&«>BflM'J>Bfcit, juufcitzatsuh 
[0036] «9oiH! < ca 1 i o^n^&x 



(4) WI2 0 0 1 - 27 6 1.9 4 

6 

* [0037] *NHlC*t>T. tttt«S«IAAMtt^m 
[0038] 
[0039] 

* * ><o ij >h», 2 ■7»Mlttttottc*ttirab& 
ffi*8<D*Bft*J£^£|jHk** >ffl£«!£££Stt5 
0 : 5 0T1R&U >W> ?~±. U #8*3ii 

X^'J-frnSUCo »»»St*lC85iex^iJ--«:flfcT15 

[0040] mm i 

[0 04 1] mffl2 

wmmtmjLYic* *BffcBire&iM! 

Bft^^>«&«tc/^>5r-i*tasHio, ^ttStt 

30 

[0042] i j:9ttBHrff bnfcHttcEKK 
[0043] i*6nfcaitt«-^cmiM«rfMiL v a 

ttffc*»4ppnh T>*iT2 0ppm, ta^J:^ 

[004 4] »»«ftJR«LfciS^ L«f C*«&tC» 
40 ». MUK^ttAb. te^W^JrOfitW^aiDSS^ 

[0 04 5] 





»^ (%> 




■Mb 


** 








*d 








30 s 




3 0 5 






80 


1 0 0 


8 0 | 


10 0 




48 


56 


44 1 


s & 




26 


36 


3 2 


47 



(fflWiSS) ] x l 0 0 
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(5) 



[ 0 0 4 6 ] & 1 J £tefl 1 X'®t> < 

(004 7 ] **te«r«. »8&£?Lm&fU vx . 
r*»«ratfs-c«>ftnfc«s#tts:^-r. *&. en 

?. nJififfj-CSffflg, «E fl <t'&fr£rtK J: 0 U 



20 0 1-276194 
8 

fc«J««3e=E(t©»tt*>*>«A-C. -fee* 

btih i><o tffis. <* n -s. 

[0048] 

mi) mmwawmtm 

1 mm® 

2 HtMl's* 
3 



[HI] 




(51) Int. CI.' 
BO 1 J 







F 1 






20/ie 




B0 1 J 


21/06 


A 


20/20 






23/06 


A 


21/06 






23/14 


A 


23/06 






23/30 


A 


23/14 






27/18 


A 


23/30 






35/02 


ZAB J 


27/18 






37/02 


30 1M 


35/02 


ZAB 


B0 1 D 


53/36 


H 


37/02 


3 0 1 






ZABJ 
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